1. Introduction and General Description of the Plant  AP1000 Design Control Document

1.7 Drawings and Other Detailed Information
1.7.1 Electrical and Instrumentation and Control Drawings

Instrument and control functional diagrams, electrical one-line diagrams, and onsite standby diesel
generator loading sequence and initiating circuit logic diagrams are listed in Table 1.7-1.

The legend for electrical power, control, lighting, and communication drawings are provided in
Figure 1.7-1, sheets 1, 2, and 3. The index, notes, and symbols for instrument and control
functional diagrams are provided in Figure 7.1-1.

1.7.2 Piping and Instrumentation Diagrams
Table 1.7-2 contains a list of piping and instrumentation diagrams (P&IDs) and the corresponding
DCD figure numbers. The three letter system names are provided in Table 1.7-2. Figures appear at
the end of the respective text section. The P&ID legend, Figure 1.7-2, sheets 1, 2, and 3, provides
an explanation of AP1000 symbols and characters used in these DCD figures.

1.7.3 Combined License Information

This section has no requirement for additional information to be provided in support of the
combined license application.
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1. Introduction and General Description of the Plant  AP1000 Design Control Document

Table 1.7-1

I&C FUNCTIONAL AND ELECTRICAL ONE-LINE DIAGRAMS

DCD Figure Number Title
7.2-1 (Sheet 1) Index and Symbols
7.2-1 (Sheet 2) Reactor Trip Function
7.2-1 (Sheet 3) Nuclear Startup Protection
7.2-1 (Sheet 4) Nuclear Overpower Protection
7.2-1 (Sheet 5) Core Heat Removal Protection
7.2-1 (Sheet 6) Primary Overpressure Loss of Heat Sink Protection
7.2-1 (Sheet 7) Loss of Heat Sink Protection
7.2-1 (Sheet 8) Loss of Heat Sink Protection
7.2-1 (Sheet 9) Steam Line Isolation
7.2-1 (Sheet 10) Feedwater Isolation
7.2-1 (Sheet 11) Safeguards Isolation
7.2-1 (Sheet 12) Core Makeup Tank Actuation and Reactor Coolant Pump Trip
7.2-1 (Sheet 13) Containment and Other Protection
7.2-1 (Sheet 14) Turbine Related Protection
7.2-1 (Sheet 15) Automatic Reactor Coolant System Overpressurization Valve Sequencing
7.2-1 (Sheet 16) Incontainment Refueling Water Storage Tank Actuations
7.2-1 (Sheet 17) Passive Residual Heat Removal and Core Makeup Tank Isolation Valve Interlocks
7.2-1 (Sheet 18) Normal Residual Heat Removal System Isolation Valve Interlocks
7.2-1 (Sheet 19) Diverse Actuation System Logic, Automatic Actuations
7.2-1 (Sheet 20) Diverse Actuation System Logic, Manual Actuations
8.3.1-1 AC Power System - Station One-Line Diagram (Sheets 1 & 2)
8.3.1-2 On-site Standby Diesel Generator Initiation Circuit Logic Diagram
8.3.1-3 Post 72 Hours Temporary Electric Power One Line Diagram
8.3.2-1 Class 1E DC System One-Line Diagrams (Sheets 1 & 2)
8.3.2-2 Class 1E 208Y/120V UPS Power One-Line Diagram
8.3.2-3 Non-Class 1E DC & UPS System One-Line Diagrams (Sheets 1 & 2)

Tier 2 Material 1.7-2 Revision 16



1. Introduction and General Description of the Plant

AP1000 Design Control Document

Table 1.7-2 (Sheet 1 of 3)

AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
ASS Auxiliary Steam Supply System 10.4.10 None
BDS Steam Generator Blowdown System 10.4.8 10.4.8-1
CAS Compressed and Instrument Air Systems 9.3.1 9.3.1-1
CCS Component Cooling Water System 9.2.2 9.2.2-2
CDS Condensate System 10.4.7 10.4.7-1
CES Condenser Tube Cleaning System 10.4.1.2.1, None
10.4.5.2.3
CFS Turbine Island Chemical Feed System 10.4.11 None
CMS Condenser Air Removal System 10.4.2 None
CNS Containment System 6.2.3 None
CPS Condensate Polishing System 10.4.6 10.4.6-1
CVS Chemical and Volume Control System 9.3.6 9.3.6-1
CWS Circulating Water System (Partially out of scope) 10.4.5 None
DAS Diverse Actuation System 7.7 7.2-1 (Sh. 19 & 20)
DDS Data Display and Processing System 7.1&7.7 7.1-1
DOS Standby Diesel Fuel Oil System 9.5.4 9.5.4-1
DRS Storm Drain System (Wholly out of scope) None None
DTS Demineralized Water Treatment System 9.2.3 None
DWS Demineralized Water Transfer and Storage System 9.2.4 9.2.4-1
ECS Main ac Power System 8.3.1 8.3.1-1
EDS Non Class 1E dc and UPS System 8.3.2 8.3.2-3
EFS Communication Systems 9.5.2 None
EGS Grounding and Lightning Protection System 8.3.1.1 None
EHS Special Process Heat Tracing System 8.3.1.1 None
ELS Plant Lighting System 9.53 None
EQS Cathodic Protection System (Partially out of scope) None None
FHS Fuel Handling and Refueling System 9.1.1,9.1.2, 9.1 - various
9.14
FPS Fire Protection System 9.5.1,6.5.2 9.5.1-1
FWS Main and Startup Feedwater System 10.4.7,10.4.9 10.4.7-1
GSS Gland Seal System 10.4.3 10.4.3-1
HCS Generator Hydrogen and CO, Systems 10.2 None
HDS Heater Drain System 10.4.7 None
HSS Hydrogen Seal Oil System 10.2 None
IDS Class 1E dc and UPS System 8.3.2 8.3.2-1
IS In-core Instrumentation System 4.4.6 None
Tier 2 Material 1.7-3 Revision 16




1. Introduction and General Description of the Plant  AP1000 Design Control Document

Table 1.7-2 (Sheet 2 of 3)

AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
LOS Main Turbine and Generator Lube Oil System 10.2 None
MES Meteorological and Environmental Monitoring System 233 None
(Wholly out of scope)
MHS Mechanical Handling System 9.1 None
MSS Main Steam System 10.3 10.3.2-2
MTS Main Turbine System 10.2 10.2-1
OCS Operation and Control Centers System 7.1, Ch. 18 7.1-1
PCS Passive Containment Cooling System 6.2.2 6.2.2-1
PGS Plant Gas Systems 9.3.2 None
PLS Plant Control System 7.1&7.7 7.1-1
PMS Protection and Safety Monitoring System Ch. 7 7.2-1
PSS Primary Sampling System 9.33 9.3.3-1
PWS Potable Water System (Partially out of scope) 9.2.5 None
PXS Passive Core Cooling System 6.3 6.3-1
RCS Reactor Coolant System 5.1 5.1-5
RDS Gravity and Roof Drain Collection System (Partially None None
out of scope)
RMS Radiation Monitoring System 11.5 None
RNS Normal Residual Heat Removal System 5.4.7 5.4-7
RWS Raw Water System (Wholly out of scope) 9.2.1.2.2, None
9.2.1.2.3.1,
9.2.3,9.2.5
RXS Reactor System 3.94,39.5, 5.3-1
4.2.2.2,
4223.1,53
SDS Sanitary Drainage System (Partially out of scope) 9.2.6 None
SES Plant Security System (Partially out of scope) 13.6 None
SFS Spent Fuel Pit Cooling System 9.13 9.1-6
SGS Steam Generator System 10.3,10.4.7, 10.3.2-1
10.4.9
SIS Seismic Monitoring System 3.74 None
SMS Special Monitoring System 4464 None
SSS Secondary Sampling System 934 None
SWS Service Water System 9.2.1 9.2.1-1
TCS Turbine Building Closed Cooling Water System 9.2.8 None

Tier 2 Material 1.7-4 Revision 16



1. Introduction and General Description of the Plant  AP1000 Design Control Document

Table 1.7-2 (Sheet 3 of 3)
AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
TDS Turbine Island Vents, Drains and Relief System 9.29.2.2, None

10.4.2.2.1,

10.4.3.1.2,

10.4.3.2.2,

10.4.6.3
TOS Main Turbine Control and Diagnostics System 10.2.2.4 None
TVS Closed Circuit TV System (Wholly out of scope) None None
VAS Radiologically Controlled Area Ventilation System 9423 9.4.3-1
VBS Nuclear Island Nonradioactive Ventilation System 94.1 94.1-1
VCS Containment Recirculation Cooling System 9.4.6 9.4.6-1
VES Main Control Room Emergency Habitability System 6.4 6.4-2
VES Containment Air Filtration System 94.7 9.4.7-1
VHS Health Physics and Hot Machine Shop HVAC System 94.11 94.11-1
VLS Containment Hydrogen Control System 6.2.4 6.2.4 - various
VRS Radwaste Building HVAC System 9.4.8 9.4.8-1
VTS Turbine Building Ventilation System 949 9.4.9-1
VUS Containment Leak Rate Test System 6.2.5 6.2.5-1
VWS Central Chilled Water System 9.2.7 9.2.7-1
VXS Annex/Auxiliary Non-Radioactive Ventilation System 942 9.4.2-1
VYS Hot Water Heating System 9.2.10 None
VZS Diesel Generator Building Ventilation System 9.4.10 9.4.10-1
WGS Gaseous Radwaste System 11.3 11.3-2
WLS Liquid Radwaste System 11.2 11.2-2
WRS Radioactive Waste Drain System 9.35,11.2 9.3.5-1
WSS Solid Radwaste System 11.4 11.4-1
WWS Waste Water System (Partially out of scope) 9.2.9 None
ZAS Main Generation System (Note 3) 8.1 None
ZBS Transmission Switchyard and Offsite Power System 8.2 None
(Wholly out of scope)

Z0S Onsite Standby Power System 8.2.1,8.3.1 8.3.1-4,8.3.1-5
ZVS Excitation and Voltage Regulation System 10.2.2.3 None

Tier 2 Material 1.7-5 Revision 16



1. Introduction and General Description of the Plant  AP1000 Design Control Document

Notes:
1. For the System names:
a) Anentry with the system name only means the system is wholly in the scope of the AP1000 design certification.
b) Anentry with the system name followed by (Partially out of scope) means the system is partially in the scope of
the AP1000 design certification.
¢) An entry with the system name followed by (Wholly out of scope) means the system is not in the scope of the
AP1000 design certification.

2. For the DCD Figures:
In the AP1000 design documentation system, Piping and Instrumentation Diagrams are numbered xxx-M6-yyy,
where xxx is the system designator and yyy is the sheet number. Electrical One-Line Diagrams are numbered
xxx-E3-yyy, where xxx is the system designator and yyy is the sheet number. I&C Functional Logic Diagrams are
numbered xxx-J1-yyy, where xxx is the I&C system designator and yyy is the sheet number.

3. For the Main Generation System:
The high side voltage of the main step-up transformer and the reserve auxiliary transformer is site specific.

Tier 2 Material 1.7-6 Revision 16
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L. SWITCHING DEVICES

A. __ ABOVE 15KV

3. OPERATING SYMBOLS

(TO BE USED WITH_ SWITCHING
DEVICES & CIRCUIT PROTECTORS)

POWER CIRCUIT SYMBOLS

6. TRANSFORMER CONNECTIONS

9. MISCELLANEOUS POWER
CIRCUIT DEVICES

A 3% 3N DELTA UNGROUNDED
(NDTES 1) f COUPLING CAPACITOR NOTES
O;" MDTOR OPERATED FOTENTIAL DEVICE 1. CURRENT RATINGS IN AMPERES
7 L 37 OPEN DELTA .
ARE INDICATED ADJACENT TO SYMBOLS
DISCONNECT SWITCH, GANG OPERATED { . oRE INDICATED ARJACENT
ya gEDlM%PDENNP%E[HAv GROUNDED AT POTENTIAL DEVICE 2.NOMINAL RATIO AND OUANTITY ARE
T — INOICATED WITH SYMBOLS FOR CURRENT
HORN GAP SWITCH, GANG OPERATED I\ 37 BROKEN DELTA AND POTENTIAL TRANSFORMERS.
CARRIER CURRENT 3. HORSEPOWER RATING FOR MOTORS
WAVE TRAP ARE INDICATED WITHIN THE SYMBOLS.
DISCONNECT SWITCH-ROTARY BLADE , 38 WYE UNGROUNDED 4. 0HMIC VALUES FOR RESISTORS ARE
GANG OPERATED PNEUMATICALLY OPERATED INDICATED ADJACENT 7O  THE SYMBOLS.
COUPLING CAPACITOR FOR
DISCONNECT SWITCH, VERTICAL REACH L. 3P WYE GROUNDED NEUTRAL CARRIER CURRENT

1
(PANTOGRAPH TYPE)
PRIMARY FUSE CUTOUT-DRY TYPE
B.  I5KV & BELOW

(NOTE D

SAFETY SWITCH/DISCONNECT SWITCH

FUSED SAFETY SWITCH

DISCONNECT FUSE

TRANSFER SWITCH

PRIMARY FUSE CUTOUT-DIL INSULATED

2. CIRCUIT PROTECTORS
AIR CIRCUIT BREAKER

AIR CIRCUIT BREAKER WITH
MAGNETIC OVERCURRENT TRIP

AIR CIRCUIT BREAKER WITH SOLID
STATE TRIPPING DEVICE

DISCONNECT DEVICE

C. MOTOR CONTROL-BKY
NOTES 1 & 6

FULL VOLTAGE, NONREVERSING STARTER
WITH THERMAL  DVERLOAD ELEMENTS

CONTACTOR-BASIC SYMBOL

CONTACTOR-ELECTRICALLY OPERATED
WITH SERIES BLOWOUT

STARTER, NONREVERSING, WITH
THERMAL' DVERLOAD ELEMENTS

STARTER, 2-SPEED, NONREVERSING,
WITH THERMAL OVERLOAD ELEMENTS

STARTER, REVERSING, YITH
THERMAL' DVERLDAD ELEMENTS

REDUCED VOLTAGE STARTER, PRIMARY
RESISTOR TYPE, WITH THERMAL
OVERLOAD ELEMENTS

3t S

RS Il U

STORED ENERGY OPERATED

HYDRAULICALLY OPERATED

4, INSTRUMENT TRANSFORMERS
(NOTE 2)
CURRENT TRANSFORMER, GENERAL

(WITH POLARITY MARKINGS
CURRENT TRANSFORMER, BUSHING TYPE

CURRENT TRANSFORMER, ZERO SEQUENCE
TYPE FOR GROUND DETECTION
LINEAR-COUPLER

POTENTIAL TRANSFORMER

POTENTIAL TRANSFORMER,
DOUBLE SECONDARY

METERING DEVICE

5. TRANSFORMERS & REACTORS

POWER TRANSFORMER, GENERAL

POWER TRANSFORMER WITH TAP
CHANGING UNDER LOAD

POWER TRANSFORMER, 3 WINDING
POWER TRANSFORMER WITH
TERTIARY WINDING
AUTO-TRANSFORMER

REACTOR, AIR CORE

REACTOR, IRON CORE

INDUCTION VOLTAGE REGULATOR

VOLTAGE REGULATING TRANSFORMER

=

(000 & O ()

3@ 4W WYE UNGROUNDED

3@ WYE RESISTANCE GROUNDED
NEUTRAL

7.ROTATING MACHINES
(NOTES 3)

SYNCHRONOUS GENERATOR

CONSTANT SPEED. SOUIRREL CAGE
INDUCTION MOTOR

VARIABLE SPEED, WOUND ROTOR
INDUCTION MOTOR
MOTOR GENERATOR SET

SYNCHRONOUS MOTOR

SHUNT

R
Oﬂw SERIES GENERATORS

COMPOUND

8. EXCITATION SYSTEMS
FOR_SYNCHRONOUS MACHINES

T

N CONVENTIONAL
- DIRECT-CONNECTED
\\ N\ J —~ DC EXCITER

ALTERNATE-EXCITER,

RECTIFIER TYPE

STATIC EXCITATION
USING SPECIAL
CURRENT/POTENTIAL
(POWER) EXCITATION
TRANSFORMER

STATIONARY RECTIFIER
TYPE

AC_EXCITER-ROTATING

LIGHTNING ARRESTER

CAPACITOR
GROUND CONNECTION

REMOVABLE LINKS

FUSE INOTE 1)

RESISTOR (NOTE 4)

T o ek 9F e mwﬁ} LS

RESISTOR, VARIABLE
(NOTE 4

RHEDSTAT
RECTIFIER
INSTRUMENT SHUNT
BATTERY

INVERTER

BATTERY CHARGER

SPACE HEATER

PHASOR INDICATOR

VARIABLE SPEED DRIVE

MONITOR DEVICE

MONITOR & PROTECTION DEVICE

MEDIUM VOLTAGE TRIP UNIT

MOTOR PROTECTION RELAY

COMMUNICATION MODULE

ADDRESSABLE RELAY

LOW VOTAGE TRIP UNIT

KEY INTERLOCK (USE WITH
APPROPRIATE SYITCHING
DEVICE DR CIRCUIT
PROTECTOR)

/XX MATCH HEXAGON
N\ //— REFERENCE DRAWING NUMBER

&

ON A SAFETY RELATED DRAWING,

FESMANENT, MOGNET, BENERATOR NON-SAFETY RELATED COMPONENTI(S)

(USED WITH EXCITATION ARE SHOWN WITHIN THIS BOUNDARY
AUTOMATIC TRANSFER CONTACTOR, SYSTEMS HAVING PILOT

2 MAGNETICALLY HELD ON NORMAL SOURCE, EXCITERS)

""*0—‘ SAFETY RELATED COMPONENT(S) ARE
o ©  SHOWN WITHIN THIS BOUNDARY ON
Lo ol A NON-SAFETY RELATED DRAWING

SPRING HELD ON EMERGENCY SOURCE

~LH ST -0

Figure 1.7-1 (Sheet 1 of 3)

Legend for Electrical Power, Lighting, and Communication Drawings
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POWER CIRCUIT SYMBOLS

(CONTINUED)

18. METERS AND INSTRUMENTS

PREFIX R INDICATES RECORDING TYPE

a AMMETER

AH —— AMPERE-HOUR METER
D DEMAND METER

F FREOQUENCY METER
6D GROUND DETECTOR

OHM —— OHMMETER
0SC —— OSCILLOGRAPH

PD PRINTING DEMAND METER
PF ——POWER FACTOR METER
RT ——RUNNING TIME METER
SY —— SYNCHROSCOPE

T TEMPERATURE METER

THC —— THERMAL CONVERTER

T TEMPERATURE INDICATOR

TLM—— TELEMETERING

™ TRANSMITTER

TR —— TEMPERATURE RECORDER

*/T——TRANSDUCER
A-INDICATES AMPS
V-INDICATES VOLTS
VAR-INDICATES VARS
W-INDICATES WATTS

v VOLTMETER

VAR —— VARMETER

VARH — VAR-HOUR METER

v DOUBLE VOLTMETER
W WATTMETER
WH———WATTHOUR METER

WHD——WATTHOUR DEMAND METER

1L METER & INSTRUMENT SWITCHES

2.

As AMMETER SWITCH

Vs VOLTMETER SWITCH

55 ———SYNCHRONIZING SWITCH
MSS——METERING SELECTOR SWITCH

CONTROL SWITCHES & PUSHBUTTON STATIONS

e
.—éﬂ

CONTROL SWITCH WITH RED & GREEN INDICATING
LIGHTS. P-INDICATES PERMISSIVE

CONTROL SWITCH WITH RED.GREEN & AMBER
INDICATING LIGHTS

START-STOP MAINTAINED CONTACT PUSH BUTTON

START-STOP MAINTAINED CONTACT PUSH BUTTON
WITH RED & GREEN INDICATING LIGHTS

START-STOP MOMENTARY CONTACT PUSH BUTTON

START-STOP MOMENTARY CONTACT PUSH BUTTON
WITH RED & GREEN INDICATING LIGHTS

RED & GREEN INDICATING LIGHTS

SELECTOR SWITCH WITH RED & GREEN
INDICATING LIGHTS

HAND-OFF-AUTOMATIC SELECTOR SWITCH
TEST SWITCH WITH RED & GREEN INDICATING LIGHTS

COMBINATION CONTROL & TEST SWITCH WITH
RED & GREEN INDICATING LIGHTS

LOCK-0UT PUSH BUTTON

43
O =

13. MISCELLANEOUS DEVICES A. CONTROL DEVICES

> BLOCKING DIODE (SEMICONDUCTOR RECTIFIER)

20 ELECTRICALLY OPERATED VALVE
23 TEMPERATURE CONTROL DEVICE elley PUSH BUTTON-MOMENTARY CONTACT
NORMALLY CLOSED
24 ———BUS TIE CIRCUIT BREAKER
25 ——SYNCHRONIZING DEVICE —_ PUSH BUTTON-MOMENTARY CONTACT
—O O- NORMALLY OPEN

26 APPARATUS THERMAL DEVICE

28 FLAME DETECTOR ~QLO- pUSH BUTTON LOCK-OUT

337%3][;[%'@[?!5% [POSITION OR 5“7}7 PUSH BUTTON-MAINTAINED CONTACT

e

41 ——FIELD CIRCUIT BREAKER -

42 MOTOR STARTER - CONTACTS OF OVERLDAD DEVICES
TRANSFER DEVICE OFF SELECTOR SWITCH (TWO OR THREE

© 4O POSITIONS)

AC CIRCUIT BREAKER
63P ——SUDDEN PRESSURE SWITCH

65 GOVERNOR DEVICE ~\~  SOLENOID
69 PERMISSIVE CONTROL DEVICE -+ NORMALLY OPEN CONTACT (NO)
e RHEOSTAT DEVICE 4~ NORMALLY CLOSED CONTACT (NC)
70 ——LIQUID OR GAS LEVEL SWITCH
72 0C CIRCUIT BREAKER ok RIS 0 VALYE FostTioN
75 POSITION CHANGING MECHANISM
77— IMPULSE THANSMITTER DEVICE -8~ MOTOR OPERATED VALVE TORQUE SWITCH
89— FUSE DISCONNECT
% REGULATING DEVICE
s METERING TRANSFER DEVICE
96— BATTERY MONITOR
97 ——BATTERY CHARGER FAILURE
14. RELAYS B. OPERATING COIL & COMPONENTS
21 ——DISTANCE (IMPEDANCE) CC———CONTACTOR COIL
27 UNDERVOL TAGE CR———CONTROL RELAY
30 ANNUNCIATOR LR LATCHING RELAY
32 REVERSE POWER M MOTOR STARTER OPERATING COIL
37 ——UNDERCURRENT OR UNDERPOWER MC———VALVE MOTOR STARTER CLOSE COIL
4 FIELD Q Mo VALVE MOTOR STARTER OPEN COIL
46 REVERSE_PHASE (NEGATIVE PHASE TDDO—TIME DELAY DROPOUT
SEQUENCE R
A | TOPU——TIME DELAY PICKUP
47 PHASE SEQUENCE 42-C —REVERSING MAGNETIC CONTACTOR
48 —— INCOMPLETE SEQUENCE CLOSING COIL
43 THERMAL 42-MX —MOTOR STARTER AUXILIARY RELAY
50 INSTANTANEOUS OVERCURRENT 42-0 —REVERSING MAGNETIC CONTACTOR
OPENING COIL
500 —— HIGHDROPOUT OVERCURRENT
USED AS MOTOR DIFFERENTIAL 52-CC —CIRCUIT BREAKER CLOSE COIL
506 —— INSTANTANEOUS GROUND CURRENT 52-TC —CIRCUIT BREAKER TRIP COIL

50/51 —INSTANTANEOUS OVERCURRENT &
TIME DELAY

51 AC TIME OVERCURRENT
516 ——GROUND CURRENT TIME DELAY
O 5IN ——RESIDUAL GROUND OVERCURRENT

51V ——OVERCURRENT-TIME DELAY-
VOLTAGE RESTRAINT

56 ——POWER FACTOR

56 ——FIELD APPLICATION

58 RECTIFICATION FAILURE

59 OVERVOLTAGE

60 ——VOLTAGE BALANCE

62 ——TIME DELAY

64 GROUND PROTECTIVE

67 AC DIRECTIONAL OVERCURRENT

68 ——BLOCKING

74 ALARM

76 DC OVERCURRENT

78 PHASE ANGLE

79 ——AC RECLOSING

81 FREOUENCY

83 AUTOMATIC SELECTIVE CONTROL

85 ——CARRIER OR PILOT-WIRE RECEIVER

86 —— LOCKING-0UT

87 ——DIFFERENTIAL

34 ——TRIPPING OR TRIP-FREE

OR
Nl

CONTROL SYMBOLS

C. MISCELLANEOUS DEVICES

cs CONTROL SWITCH

dPS ——DIFFERENTIAL PRESSURE SWITCH
dPSH——DIFFERENTIAL PRESSURE SWITCH HIGH
E/P ——ELECTRO-PNEUMATIC CONVERTER

EP ELECTRO-PNEUMATIC SWITCH

FM FLOW METER

FR——FIRE RELAY

Fs FLOW SWITCH

FT FLOW TRANSMITTER

H HUMIDISTAT

LMS——LIMIT SWITCH

Ls LEVEL SWITCH

LT LEVEL TRANSMITTER

PE ———PNEUMATIC-ELECTRIC RELAY
PIL ——POTENTIAL INDICATING LIGHT

PMS ——PERMISSIVE SWITCH

PS PRESSURE SWITCH

PT ——PRESSURE TRANSMITTER

RTD ——RESISTANCE TEMPERATURE DETECTOR
sD SMOKE DETECTOR

ss SELECTOR SWITCH

SV ———G0LENOID VALVE CONTACT

T THERMOSTAT

T/C—— THERMOCOUPLE

TE ——TEMPERATURE ELEMENT

THD —— THERMODETECTOR [N MOTOR
Ts TEMPERATURE SWITCH

INDICATING LIGHT
=RED G=G =WHITE
A=AMBER B=BLUE C=CLEAR

INDICATING LIGHT WITH RESISTOR
(LIGHT COLOR CODE AS ABOVE)

SO NO

BELL ALARM CONTACT

ANNUNCIATOR POINT

COMPUTER INPUT OR OUTPUT SIGNAL

4
S
<

THERMOCOUPLE
RESISTANCE TEMPERATURE DETECTOR

ELECTRICAL INTERLOCK

MECHANICAL INTERLOCK

--- KEY INTERLOCK

SINGLE CONDUCTOR WITH
SHIELD-UNGROUNDED

T SINGLE CONDUCTOR WITH

SHIELD-GROUNDED

ABBREVIATIONS

(USED WITH POWER TRANSFORMER SYMBOLS)

AA——OPEN DRY TYPE

GA——GAS FILLED DRY TYPE

oA OIL FILLED, SELF COOLED TYPE

Fa OIL FILLED, FORCED AIR COOLED TYPE

FOA——0IL FILLED, FORCED OIL.FORCED
AIR COOLED TYPE

ABBREVIATIONS
(COMMON TO ALL ELECTRICAL DRAWINGS)
AFF — ABOVE FINISHED FLOOR

8D — BUS DUCT

BTG — BOILER TURBINE GENERATOR
CB — CONTROL BODARD

CAC— CLOSED AFTER CLOSED
CAT— CLOSE AFTER TRIP

CND— CONDUIT

CL—— CURRENT LIMITING

CP —— CONTROL PANEL

CS — CONTROL SWITCH

CT — CURRENT TRANSFORMER

DB — DIRECT BURIAL CABLE

DT — DUST TIGHT

DPST— DOUBLE POLE SINGLE THROW
DPDT— DOUBLE POLE DOUBLE THROW
ECB — EMERGENCY CONTROL BOARD
EP — EXPLOSION PROOF

EXC — EXCITER

GEN — GENERATOR

GND — GROUND

ILC — INTEGRATED LOGIC CABINET
INTLK - INTERLOCK

1& C-INSTRUMENT AND CONTROL
1PB — ISOLATED PHASE BUS DUCT
1PC — INTEGRATED PROTECTION CABINET
LB — LOAD BREAK

LC—— LOAD CENTER

LCD — LOAD CENTER POWERED FROM DIESEL
LDP — LIGHTING DISTRIBUTION PANEL
LP — LIGHTING PANEL

MBB — MECHANICAL BENCH BOARD
MCB — MAIN CONTROL BOARD

MCC — MOTOR CONTROL CENTER

MOV — MOTOR OPERATED VALVE

MR — MULTI-RATIO

MTS — MANUAL TRANSFER SWITCH
MU — MAKE UP

MUX — MULTIPLEXER

NEG — NEGATIVE

NC — NORMALLY CLOSED

NO — NORMALLY OPEN

NSR — NUCLEAR SAFETY RELATED
PB — PUSHBUTTON

PDP — POWER DISTRIBUTION PANEL
PELEC -PHOTDELECTRIC

POS — POSITIVE

PP — POWER PANEL

PT —— POTENTIAL TRANSFORMER
REG — REGULATOR

RL — REMOTE LOCATION

RMS — RADIATION MONITORING SYSTEM
RP — RELAY PANEL

SHLD — SHIELD

SLS — SELECTOR SWITCH

SOLV — SOLENOID OPERATED VALVE
SWGR — SWITCHGEAR

SWYD - SWITCHYARD

TDC — TIME DELAY CLOSE

TDO — TIME DELAY OPEN

UPS — UNINTERRUPTIBLE POWER SUPPLY
VLB — VERTICAL CONTROL BOARD

VP — VAPOR PROOF

VT — VOLTAGE TRANSFORMER

WP — WEATHERPROOF OR WEATHER PROTECTED
WT — WATERTIGHT (SUBMERSIBLE)
XFMR — TRANSFORMER

Figure 1.7-1 (Sheet 2 of 3)

Legend for Electrical Power, Lighting, and Communication Drawings
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CONDUIT & CABLE TRAY DRAWING SYMBOLS

PANEL (MISCELLANEQUS)
LIGHTING PANEL

POWER DISTRIBUTION PANEL

TRANSFORMER

* SINGLE POLE MANUAL MOTOR STARTER
oyLD WITH THERMAL OVERLOAD

MOTOR STARTER OR CONTROLLER

X TRANSFER SWITCH
s
[+ DISCONNECT OR SAFETY SWITCH

o~ POWER RECEPTACLE 10@A, 4808V, 32,4W
GROUND OR AS OTHERWISE NOTED

D] UNIT HEATER (NOTE 11)

[ RADIANT HEATER (NOTE 11)

% BKY BUS DUCT NON-SEGREGATED PHASE
(NOTE 12)

CABLE TRAY OR CABLE LADDER WITH
COMPUTER NODE POINT IDENTIFICATION

CABLE TRAY OR CABLE LADDER WITH
ELEVATION OF BOTTOM OF TRAYS
AND ITS FUNCTION

3-30" TRAYS (P=POWER, C=CONTROL & I=INSTR)

EL__P

EL__C

EL 1

<] ceBLE TRAY - UP

[Z=1 CABLE TRAY - DOWN

——— CONDUIT RUN EXPOSED

-——- CONDUIT EMBEDDED IN CONCRETE
—-— CONDUIT RUN CONCEALED

—--— CONDUIT RUN BELOW ELEVATION SHOWN

S
FLEXIBLE CONDUIT
/\/\/ S INDICATES 'SEALTITE"

o CONDUIT OR CABLE TURNING UP OR
TOWARDS OBSERVER

o CONDUIT OR CABLE TURNING DOWN OR
AWAY FROM OBSERVER

+ CABLE TERMINATION POINT

T UNDERFLOOR DUCT_WITH JUNCTION BOX
-P---/T=TELEPHONE DUCT P=POWER DUCT

J- INDICATES JUNCTION BOX
D TB-INDICATES TERMINAL BOX
PB-INDICATES PULL BOX

E PUSHBUTTON STATION

MOTOR-HORIZONTALLY MOUNTED

PB STA

MOTOR-VERTICALLY MOUNTED
v MOTOR OPERATED VALVE
X SOLENOID OPERATED VALVE
[ ELECTRICAL PENETRATION

ASSEMBLY

INSIDE CONTAINMENT

LIGHTING DRAWING SYMBOLS

MTG HGT

c-2 SUS;—’ENSIDN MOUNTING

o

@ CEILING MOUNTED
a
HA~ WALL MOUNTED
® LUMINAIRES W INDANDESCENT
— OR HIGH IN ISITY DISCHAR
0% %IUTNTCE%LING LAMPS. A INDICATES TYPE
< AS SPECIFIED ON LIGHTING
® FIXTURE SCHEDULE. MTG HGT
<N EXIT-WALL AFF=MOUNTING HEIGHT IN FEET
{X) MOUNTED ABOVE FINISHED FLOOR.C-2
INDICATES LUMI
LIED FEDM LIGHTING PANEL
GOOSE NECK LIGHTING €, CIRCUIT NO 2. CONTROLLED
-® STANCHION & LUMINAIRE FROM SWITCH "o"
oo STREET LIGHTING
LUMINAL
<3| FLomo LIGHTINB
LUMINAI

MTG HGT
SUS;’ENSIDN MOUNTING

FLUORESCENT
CEILING MOUNTED LIGHTING LUMINAIRES
DESIGNATIONS SAME
AS ABOVE

WALL MOUNTED

BARE STRIP

EMERGENCY LIGHTINGUNIT WITH
SELF-CONTAINED BATTERY

SINGLE POLE TOGGLE SWITCH

-INDICATES ASSOCIATED CONTROLLED FIXTURE
3-INDICATES 3 WAY SWITCH

SWITCH AND SINGLE CONVENIENCE

RECEPTACLE COMBINATION

SWITCH AND DUPLEX CONVENIENCE
RECEPTACLE COMBINATION

RECEPTACLE-SINGLE CONVENIENCE, VERTICAL
SLOTS, 128V, 20A, 3W, GROUNDED

RECEPTACLE-DUPLEX CONVENIENCE, VERTICAL
SLOTS, 120V, 2@A, 3W, GROUNDED

RECEPTACLE-SINGLE PHASE, HORIZONTAL
SLOTS, 2@8Y, 204, 3W, GROUNDED

(CKTS LP1-2,4,6, 4#¥12-3/4'C)  SAMPLE DESIGNATION
—_— HOME RUN TO PANELBOARD

COMMUNICATION DRAWING SYMBOLS POLE LINE AND UNDERGROUND
DISTRIBUTION DRAWING SYMBOLS
A. SPEAKERS %) EXISTING POLE-LENGTH AND CLASS AS NOTED
(FOLLOWING DESIGNATIONS IDENTIFY TYPE) (35 FOOT, CLASS 5 POLE SHOWN)
A —DIRECTIONAL TRUMPET TYPE SPEAKER " NEW POLE-LENGTH AND CLASS AS NOTED
B PAGING/TALK BACK SPEAKER ) (35 FOOT, CLASS 5 POLE SHOWN)
C—WIDE ANGLE TYPE SPEAKER
POLE WITH DOWN GUY, LENGTH, CLASS
D —CORRIDOR TYPE SPEAKER 3552 OF POLE AND STRENGTH OF GUY IN
r -0~ POUNDS AS NOTED (35 FOOT, CLASS 5
E —FLUSH, CEILING MOUNTED CONE SPEAKER
| ASSEMBLY WITH PROJECTING BAFFLE POLE WITH 6000 LB GUY SHOWN)
I
T e st Y Wi LS e =) POLE WITH STREET LIGHTING LUMINAIRE
X (35-5) LENGTH AND CLA
! G —SPECIAL PURPOSE LOUDSPEAKER G5 P00, 01 455 5 POLE oWy
! SINGLE-PHASE TRANSFORMER: SIZE AND
| JM-—SPEAKER AMPLIFIER ASSEMBLY-INDOOR (2BKVA, 2400- RATING AS NOTED (25KVA, 2400-120/240 VOLT
N —SPEAKER AMPLIFIER ASSEMBLY-OUTDOOR 120/240V) TRANSFORMER SHOWN)
THREE-PHASE TRANSFORMER: SIZE AND
45KVA. 480-  RATING AS NOTED, (45KVA, 480-120/208 VOLT
26y 208y TRANSFORMER SHOWN)
B. HANDSETS | = CONSTANT-CURRENT_ TRANSFORMER FOR_ SERIES
STREET LIGHTING: SIZE AND RATING AS NOTED
(FOLLOWING DESIGNATIONS IDENTIFY TYPE) At 2402 gy, 2480 VOLT PRIMARY & 6.6 AMPERE
WS—WALL STATION WITH HANDSET & SECONDARY) SECONDARY TRANSFORMER SHOWN)

SPEAKER AMPLIFIER
SECTIONALIZING SWITCH-MDUNTED Ol CRDSSARM
DS —DESK EDGE STATION WITH SUBSET, R NORMALNLY OPEN " N N
REMOTE HANDSET & SPEAKER AMPLIFIER

FS —FLUSH PANEL STATION WITH SUBSET
SECTIONALIZING SWITCH-MOUNTED ON CROSSARM,
Q REMOTE HANDSET & SPEAKER AMPLIFIER ﬂ NORMALLY CLOSED
WP —WEATHERPROOF WALL STATION WITH
HANDSET & SPEAKER AMPLIFIER
> POLE TOP SWITCH
SP —SOUNDPROOF WALL STATION WITH
HANDSET & SPEAKER AMPLIFIER

LIGHTNING ARRESTER IN EACH PHASE WIRE

% PRIMARY LINE-NUMBER AND SIZE OF WIRE
C. TELEPHONE 52 S NOTED (32-3WIRE, 2 AWG SHOWN)

D DIRECT DISPATCH TELEPHONE SECONDARY LINE-NUMBER AND SIZE OF WIRE

AS NOTED (32-3WIRE, #2 AWG SHOWN)

b COMMERCIAL TELEPHONE

1342) LESECONDARY LINE-NUMBER oND SIZE OF WIRE
W] SEPARATE INTERCOM SYSTEM = S NOTED (3WIRE, #2 AWG SHOWN)
(DISPATCH OFFICE & CONTROL ROOM)
TELEPHONE SWITCHBOARD . SERIES STREET LIGHTING CIRCUIT, SINGLE

CONDUCTOR OF SIZE NOTED (1 CONDUCTOR.
#8AWG SHOWN)

ESP SOUND POWERED TELEPHONE JACK

PRIVATE AUTOMATIC EXCHANGE CONDUCTOR DEAD END
SWITCHBOARD
—DB— DIRECT BURIAL CABLE
el MANHOLE
GROUNDING DRAWING SYMBOLS IDENTIFIED BY NUMBER
HH AS APPLICABLE
HANDHOLE
A. BELOW GRADE SYSTEMS OF DUCTS IN DUCT BANK

——— INDICATES NUMBER AND ARRANGEMENT

—— INDICATES ¢ OF DUCT BANK (FIX WITH
COORDINATE NUMBER)

—G— GROUND CABLE
—&— GROUND CONNECTION

® GROUND ROD N SEISMIC JOINT

@ FOUNDATION PILE WITH GROUND
CONNECTION

@ GROUND TEST BOX

— G-— GROUND CABLE RISER AT GRADE
FOR FUTURE EXTENSION

B. ABOVE GRADE SYSTEMS

—G— GROUND CABLE EXPOSED

—G— CABLE RUN CONCEALED

® GROUND CABLE RISER FROM BELOW-
GRADE GROUND GRID

——o GROUND CABLE UP

®  GROUND CABLE DOWN

Figure 1.7-1 (Sheet 3 of 3)

Legend for Electrical Power, Lighting, and Communication Drawings
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1. Introduction and General Description of the Plant

AP1000 Design Control Document

VALVES AND DAMPERS

Ty
T s

‘SYBTEMLOGATOR GODE

NORMALLY

b kw0 5y

PRID LABEL: VOIA

VALVES 118 (1)

ANGLE VALVE (8)
a
EUTTERFLY VALYE
@
GHECKVALVE
c

AR ASSET
GHECKVALVE
[

DIAPHRAGH
VALVE
)

EXCESS FLOW
GHECKVALVE
E

FOURWAY
Mg
F
GATEVALVE
[
DELUGE VALVE.
H

'STOPGHECK
VALVE

DRY PPE
VALVE
VACUUM
BREAKER

BALLVALVE
L

BALLDRP
VALVE

NEEDLE VALVE
N

PLUGVAVE
3
THREE WAY
PLUGVALVE

[l

DOUBLE BLOGK
ROOTVALVE
R
SAFETY ORRELEF
VAVE
L]

‘THREE WAY
VALVE
ma
T
ALARM CHECK
VALVE
[1
GLOBE VALVE (8}
v
ANGLESTOR
CHECK VALVE
w
PINGH YALVE
3

TURBINE STOF OR
CONTROLVALVE
Y

ANGLE CHEGK
VALVE
z
PAGKLESS GLOBE
(METAL DIAPHRAGH)
VALVE
1
ATOMATIC
RECRCULATION
VALVE
2
SQUBVAVE
3
@

NORMALLY
CLOSED

I

— el

4 bt B bt 60 6d

i

B

SEQUENCE NUMBER
IPONENT

VALVE (V) OR DAMPER [0)
VALVE / DAWPER mulEl(; DIGITS)
PIPING /DUCT LOOF (IF APPLICABLE}

TYPE

PL= PIPELNE
VD =MECHANICAL DUCTWORK
= INSTRUMENT TUBING

DANPERS (8}{13)

o ks o oo o o o

L
-

T

—=

FACE { BYPASS
DAMPER

FIRE DAWPER

F

GRAVITY DAMPER
e

FIXED LOWER

L

OPERABLE LOWER
DAMPER

PARALLEL BLADE DAVPER
(BINGLE OR MULTIBLADE)
B

QPPOSED BLADE AMPER.
Q

SEGURITY DANPER

s

TORNADO DAMPER

T

BLAST GATE DAMPER
Y

OPERATORS & ACCESSORIES () (13}

AR DIAPHRAGM DPERATOR
WITHVALVE POSITIONER
[4

AR DIAPHRAGH
OPERATOR
D

CONTROL
(SELF CONTANEDOR
EXTERNAL SENSING)
F

ELEGTRO - HYDRAULI
PNEUMATIC - HYDRAULIC
L

MOTORGPERATOR
M

SOLENOID OPERATOR11)
$

POST INDICATOR
z

EXTENSION STEM
(REACHROD)
THR SHIELDWALL.

TOR

-

&)

N

Uu

EQUIPMENT

EQUIPMENT NJMBER NG EXAMPLE (REFERENCE A):

EQUPMENTMMBER  RCS w;g

PAID LABEL: NP 1A

TWO GANNED MOTOR REACTOR
COOLANT PUPS ARE COUIPLED

15 QF AVERTICAL U-TUBE TYPE
CENTRIFUGAL PUVP

w»

CANNED KOTOR PUMP

w

GEAR PUNP

w

TURBINE DRVEN

CENTRIFIGAL PUWP
w

DOUBLE DIAPHRAM PUMP
w

SINGLE DIAPHRAM PUMP
2

VERTICAL SUMP FUMP
(RESERVOIR SUGTION)
"3

VERTICAL DEER WELL PUMP
{PIPED SUGTION)
w

SUBMERSIBLE PLMP
W

POSITNVE DISPLACEMENT PUWP
W

ATMDSPHERIC PREBSURE TANK
T (18)

SNGLE FLOW TURBINE
MGORKP

TURBINE
CONDENSER
ME

NATURAL DRAFT
GOOLING TUWER
NE

E IS USED ONLY FOR:
- MECHANIGAL HYAC spscw. = [ll'lj, SEE BELOW
R SEE

U] - ECUPMENT DRIVERS (0. P
REFERENCE A EQUIPHENT DRNEENE 0T
LABELED ON THE PAID.

SEQUENGE NUMBER
GENERAL COMPONENT TYPE (SHOWN BELOW SYSBOL NANE)
‘SYSTEMLOGATOR GODE

{BEE DOCLIMENT APP.GW GOX-001)

U-TUBE HEAT EXCHANGER A
E

EXHAUSTHOOD
Y

NOTES

@EJ.

GENERAL EQUIPMENT TYPE: ARCHITECTURAL
PLUNBING (AF), STANDARR SERYICE MODLUE (KU)
SPEGIFIC EQUPMENT TYPE: SNK (5], TOILET (T),
SHOWER (#), DRINKING FOUNTAI (F)
EYEWASHEMERGENCY SHOWER (E).

‘STANDARD BERVICE MODLLE (05}
EQUIPNENT NUMEER (2 DIGTS)

LOOP DESIGNATION (NOTE 15, APP-GW.A8.001)

8INK DWNKING
FOLNTAN
I—pO— — o X
AR0OC WOEKX.
00X KU-0BXX ‘SEQUENCE NUMBER
EYEWASHEMERGENCY BHOWER STANDARD SERVICE MODULE

FAL COMPRESSOR
BLOWER - VACLUMPUNP
A 'Y
s
NE
FANBLOWER OR COMPRESSOR
'VITH PHEUMATIGALLY CONTROLLED
VARWBLE INLET VANES
MAORMC
HEAT EXCHANGES
{OTHERTYPE)
HE Q VAE - AULOR
- Lo PROPELLER TYFE
0 Fal
A
===l VECHANICAL DRAFT
COOLING TOWER
E
ROOF VENTLATOR
&0 "
*{;I* DESUPERHEATER
ME
>
z HUMDIFER
>
- -7
DEMNERALZER
L)
FILTER OR OTHER COMPONENT
(BEE PLENUM LEGEND)
Ny
PLENUM LEGEND
ELECTRI
Euanmu HEATG coL.
ISTURE RENCVAL FILTER (DEMISTER)
PRESSURIZED GASBOTTLE —afx|X|x (A EARLING AT OCLNGVATER GO
T RLLL AL - LOWEFFGENCYFLTER
XX ITHER CONRGIEENT) HF=  HIGHEFFCIENCY FLTER
x|x {SEE PLENUM LEGEND) S e B AT S AREER
sy CHARCOALFI
G- DREST BOABON CoOUNG coL.
HC=  HEATING COIL (WATER OR STEAM)
PRESSLREVESSEL TANK, _
U RECEVERDRYER SEPARATORELT. X X X FILTER PLEMM OR SPECIFIC TYPE CODES FOR
ORHORZONT OTHER GOMPONNET
o CUN M X g [I e MECHANIGAL / HVAC SPECIALTIES (MY)
x x x L) A VARIABLE AR VOLUME UNT
© COIL (VECHAN CAL HEATING ORCOOL NG}
o — S AT
T (16 E HYDROGEN RECOMBINER
F FLTER
G GRLLE
= e T ey
w ) U UNT HEATER ECTRICCOL
¥ UNTVENTLATOR
¥ INTHETER . 0T WATER (A NECHANEAL HEATER WITH 9
X DISFOSABLESYRNGE
Y GTHER MEGHANIGAL SPECIALTY ITENS
I =’U‘ER (AR OR ELECTRICAL) * UNITVENTILATORS (MY ¥X00 ARE DIFFERENTIATED
FROMIFANS (A) N THAT UNTTVENTILATORS SIT
UARMBLE AR VOLLIE R ONA FLUME HEAD, ROOF, OR WALL AND PASSES AR
w THROUGH A BARRIER. FANS ARE TYPICALLY PART OF
ARCHITECTURAL PLUMBING ITEMS AND MODULES
R RATHER THAN SYETEM
LOGATORS, 1N THEIR TAG NUMBERS.
AREA LOCATOR CODE

1 Unmmm PIPING, TUBING, OR HVAC DUCT ARE SHOWN
SYMBOLS FOR ILLLBTRATION PLRPOSER ONLY.
T}EYARE NOT PART OF THE SYMBOL
2 Mvnﬁmmmnmmwﬁwnasmsumu

ACCORDING TO THE AP1000 NUMBERING
PROJECT TYPE CODES FOR MECHAN ICAL mJ\PMEMT S DamFED

REFERENCEA
CLASS OF COMPONENT. COMPONENT LARFLS SHALL BE SHOWN ON THE
PAID IN ACCORDANGE WITH THESE EXAMPLES. TITLES SHALL BE
SHOWN FOR NAIOR EQUPHENT.

4. EAGH PAID SHALL REFERENCE THE COMPONENT NUMBERING
PROCEDLIRE, APP-CW-GMP-008, AND SHALL HAVE ANOTE WHICH READS
A5 FOLLOWS (USE THE APFROPRIATE SYSTEM GODE}

“THE 8YSTEN LOCATOR CODE, , HAS BEEN OMITTED FROMALL

COMPONENT NUMBERS EXCEFT FOR EQUIPMENT, THE COMPONENT
 CODE HAS ALSO BEEN OMTTED *
k2
N
PHANTON (DASHED LINES)
. IF AGLOAI BE THE SEAT,
SHALL BE Al THEPAID.
7. THERE VALVES NORMALLY SUPPLIED WITH FLANGES.
4 THREE o
ONE OF THE THEE PORTS GLOSED, THE PORT WITHTHE GOT B
NORUALLY OPEN Al T B ACKEAE D FORT S NORAALY L6

THESE PORTS REVERSE WHEN THE VALVE CHANGES POSTTICON.

9. VALVE /DAMPER LOCKING REQUIREMENTS AND FAILURE FOSITIONS:

(E.G. AIR OPERATED VALVES / DAMPER) SHALL BE INDICATED ON
THE PID NEAR THE YALVE OR DANPER:
LOGKED OPEN "ALS QPEN

L= CLo8l FC=FALSCLOSED
LIP=LOGKED N POSITION  FIP=FAILSIN POSTION
10. SOLENOID OPERATED VALVES ARE SHOWN IN THEIR NORMAL
OPERATING POSITION, REGAROLESS IF WHETHER THE SCLENOID IS
ENERGIZED OR DE ENERGIZED IN THE TYPICAL OPERATING POSITION.

1. ARROWS INDICATE FAILED POSITION OF FOURWAY VALVES,
IF APPLIGABLE.

12 STOCK GODE LETTERS {REFERENGE A, IF SHOWN BELOW THE 11
FORVALVES, DAMPERS AND OPERATORS, FOR INFORMATION ONLY.

1 VALVES THAT ARE EXPEGTED TO PERFORM THROTTLING OR NODULATING
DUTY ARE INDICATED BY A YTy’ FOLLOWING THE VALVE NUVEIER.
FOR EXAMPLE: V01264

4. GENERAL EQUIPMENT
'ASSEVELY ONLY. NDIV/DUAL GOMPONENTS OF Trﬁ PAGKAGE ARE
NUMBERED USING THEIR APPROPRIATE TYRE CODES (WY, MA).

15 IBEALP
USED INPARALLEL LOOPS.

[ THAT BE GALLED
“TANKS" (TYPE M), REGARDLESS OF THER PRESSURE RAnMa

THAT CONTAN SIGNIFICANT AMOUNTS OF INTERNAL

EQUIPMENT ARE TO V). THUS,

DEMINERALIZERS, GASIFIER COLUMNS, AND THE REAGTOR VESSEL

ARE VESSELS"

ACRONYMS AND ABBREVIATIONS

EQARATED WASTE HOLDUP TANK
EFFLUENT HOLDUP TANK

FLOORDRANTANK

IN-CONTAINMENT REFUELING WATER STORAGE TANK
REAGTOR GOOLANT DRAN TANK

SPENT REBIN STORAGE TANK

LOCAL

‘SAFEGUARDS ACTUATION SIGNAL

CONTAINMENT ISOLATION SIGNAL

VENT TOATMOSPHERE

SRS

;s<*==§§§a§

ATMOSPH
bomA\mEmAmmEM
COMPLITER AIDED DRAFTNG
OPERATED
NORMAL GONTAINMENT SUMP.
'VH  DRAIN/VENT HEADER
SIS
FILL
uvmesl NTROGEN SUPPLY
AR
INB/OMB \IS\IEIOUTS\IE MISSLE BARRER
IRG { CRG: INSIDE { OUTSIDE REAGTOR GONTANMENT
LOCAL SAVPLING
NOT APPLCABLE
NORMALLY DE ENERGIZED
NORMALLY ENERGIZED

2323888

=5
&

238 3REEE
-
!
8
H

REFERENCES

A COMPONENT NUNBERING PROCEDURE, APPEPW GH-008.
B AP1000 PLANT SYSTEWAS LIST APP.GW-GOX 001

Figure 1.7-2 (Sheet 1 of 3)
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Tier 2 Material

1.7-13

Revision 16



1. Introduction and General Description of the Plant
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1
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PIPING AND DUCT COMPONENTS

COMPONENT NUVBERING EXAMPLE (REFERENCEA)

CONGENTRIG REDUICER

EGOENTRIC REDUCER
CAPPED OR STUREND
DRIPPOT

SCREWED CAP

HOSE CONNECTION
FLANGE CONNECTION
{PIFING OR EQUPNENT)
RUPTURE DISC
(PRESSURE RELIEF)
RUPTURE DG
(VACUUM RELIEF)
SPECTACLEBLND
(NORMALLY OPEN)

SPECTACLEBLIND
RMALLY CLOSED)

ORIFICE (f)
®

PLUG RESISTANT ORIFICE

EDUGTOR OREJECTOR

CAVITATING VENTURI

OR FLOW NOZZLE ()
®

QUICK DIBCONNECT COUPLING
EXPANSION JOINT
LOOP SEAL (TRAP}

FLEXIBLEPIPE

OPEN FLINNEL

ROOF DRAN

FLOGRDRANOR
'SURFACE COLLECTION

UNT
O]

PLUGGED FLOOR DRAINOR
'SURFACE COLLEGTION UNT

EGUIPNENT DRAN
‘COLLECTION UNIT

ATODRANER
®

‘SPEGFIG GOMPONENT TYPE (3
GOMPONENT NUMBER (2 DIGITS}

PIPE/ DUCT LOOP {IF APPLIGABLE) {§EE NOTE 18.0N GW-MG-001)
COMPCNENT NUMBER: RCS PY § {

(REF

L&mmwm [ o

MD = MECHANICAL DUCTWORK

1 LOCATOR 00DE
FERENCE )

AUTOMATICVENT
‘GONTAINMENT PENETRATION
FILTER (PPING)

JOHNBON SCREEN

STRAINER
ALITOMATIC STRANER

TEMPORARY STRANER
FLOATTRAP

STEAM TRAP OR.
LIQUID DRANER
RESINTRAP

CYCLONE SEFARKTOR
®

FIRE HYDRANT
WITH HOSE RACK

FIRE HYDRANT

HOSE RACK STATION

HOSE REEL STATION

FLAME ARRESTCR
EXHAUST HEAD

LUBRICATOR.

SIGHT GLAS3

EVEN THOUGH SIGHT BLASSES ARE PLACED AS
INLINE COMPONENTS, THEY ARE TAGGED AS
INSTRUMENTS. AN EXAMPLE OF ACOMPLETE
‘TAG NUMBER FOR A SIGHT GLASS WOULD BE:

RE3ELG1N

LINES

LINENUMBERING EXAMPLE (APPLICABLE TO PIPE AND DUCT ONLY, REFERENCE A):

LINENUMBER: RCS PL L123A

]

‘CONTINUATION FLAGS

DESCRIPTION OF SOURCE
ORTERMINATION

‘GENERAL COMPONENT TYPE. DIRECTION OF FLOW
M LOCATOR CODE 7= INSTRUMENT TUBING DRAWNG|
PADUAzeL ¥ Contt 1z {REFERENCEC) RE oy DRAWING COORDINATES
‘THE PAID LABEL FORPIPNG INCLUDES THE LINE SIZE ANDLINE E—
SPECIFICATION (BEE TABLE), WHICH {T PART OF THE COMPONENT FINS PMF ELK i
NUMBER. DUGT SIZES WILL NOT BE SHOWN ON THE PAD. ARE. RNS ¥ 001
MAN FLOW LINE (FLOW
—— DURNG SELECTED NORMAL NSTRIMENTLRE
SYSTEM OPERATION)
SECONDARY FLOW LINES (NO
—_— FLOWDURNG SELECTEDNORMAL ~ ~————————- T
SYSTEM OPERATION)
LINE TRANSITIONS
'VENT, DRAN ANDTEST LNES ~ UNGUIDED SONIC OR ELECTROMAGNET ¢
g IGNAL (INCLUD NG HEAT, RADIO WAVES,
NUGLEAR RADIATION AND LIGHT) EE INFIPE
RATING, MATERIAL, OR CODE
PN, ELEGTRIGAL HEAT TRAGING —— PAEUNATIC SUGNAL CLASSIFICATION
INSIDE Y OUTSIDE RADIATION SHIELDWALL
UNDERGROUND PPE HYDRAULIG SIGNAL e
DESIGHATION FOR PPING AND STRUME = ‘ = st
”””” EQUIPMENT WHOSE DESIGH 18 St ﬂ",,fm“‘,z"
DESGREBED ON ANGTHER PAID
[F35) B BUILDING BOUNDARY
P, D(""M"“E"",f;"?’é, PR— e DATA SIGNAL
wuzr Mk
5]
woee N — AR MOVEMENT (NOT DUCTED) uou(g:ﬂswnw
- = (X INCHES PERY FEET. OPTIONAL)
TosPAE
—— DUGTED AR FLOW FROM SPACE
LINE AND VALVE / DAMPER SPEGIFICATIONS
CODE PRESSURE RATING MATERIAL DESIGN CODE
(FIRST LETTER) {SECOND LETTER} (THIRD LETTER)
A | 2500 NOMNAL ALLOYSTEEL STANDARD AGVE SEC, CLASS |, NRC OUAL GRF A
8 20384 (RCS CONDITIONS] "AUSTENTIC STAINLESE STEEL, STANGARD "ASME 8EC I CLASS 2 NRC QUAL GFP. B
£ | 1a0s NOMNAL CARBON STEEL, STANDARD ASME SEC.II.CLASS 3 NRGOUAL GRP.C
[] NOW DUCTILE IRON ANGIBY4,NRC QUAL GRP.D
E | 500/ BOGK NOMINAL AMSIB311,NON D
F NOMINAL FERROUS, CASTIRON NATIONAL FIRE PROTEGTION ASSOGIATION GODE, FIRE PROTEGTION GA-
G| o008 NOHINAL GARBON STEEL, GALVANZED NATIONAL FIRE PROTECTION ASSOC ATION CODE
| 1508 NOMINAL
KT 425¢ NOMINAL
CINEDPIPE “SWACHA DUCT CONSTRUCTON STARDARDS
] ALUMINLIA
PLASTIC AND NON-METALIC NATIONAL PLUMBING COOE
[ 4758 UL LISTED OR FM-APPROVED CONGRETE “ASME NS08 DUCT STANDARD
[ 8 [2000ULLISTED OR FMAPPROVED ALLOY STEEL, HGHSTRENGTH
AUSTENTIC STAINLESS STEEL, HIGH STRENGTH
7 W DUCT PERSWACHA CARBON STEEL, MPACT TERTED
WG DUGT PER GMACAA
{0 W.G. DUCT PER SHAGNA ARERICAN WATER WORKS ASBOCIATION STANDARD
10V G_& LARGER DUCT PER AR
PECIAL LISE AS SHOWN ON PIPIVG CLASS SFEE TS | SPECAL USE ASl SHOVIN ON FISNGCLASB SHEETS | BPECIAL USE AS SHOWN ON FIPING GLASS SHEETE
PEGIAL USE AS §0WN ON FIPIVG CLASS SHEETS | SPECIAL USE AS SHOWN ON PIPNGCLASSSHEETS | SPECIAL USE AS SHOWN ON PIPING GLASS SHEETS

PIPING ANNOTATIONS  poresy

VESSEL MANWAY

B I

T G P\ ATMOSPHERIC VENT

BLIND FLANGEOR

TEMPORARY CONNECTION

wparger
EaaTacavacavan (neis veuzs))
RVAYAYAYAVAYAYS i SPRAY NOZZLES OR SPRINKLERS [OPEN)
“AAAAAA i ‘SPRAY NOZZLES OR 8PRINKLERS (CLOSED)

NOTES:

FOR GENERAL NOTES SEE

IF APPLIGABLE, CODE LETTERS FOR SPECIFKC COMPONENT TYPE
(REFERENCE A) ARE SHOWN BELOW THE NAME OF THE SYVBOL.

. IN/GENERAL, FIPING AND DUCT COMPONENTS WILL NOT BE LARELED
ONTHE PAD,

MANTENANCE, OPERATION OR TEST PURPOSES. COMPORENTS T0 BE
LABELLED ON THE P&ID ARE [DENTIFIED BY A CIRCLE AROUND THE
CODE LETTER FOR SPECIFIC COMPONENT TYPE.

ORIFIGES AND FLOW NOZZLES WHIGH ARE USED FOR FLOW
WEASURENENT SHALL BE NUMBERED AND LABELED AS INSTRUMENTS
(FLOW ELENENTS] IN ACCORDANGE WITH DRAWING GW M8 003,

CONTINUIATION FLAGS SHALL BE USED TO SHOW INTERFACES BETWEEN
PIDs. SYSTEM INTERFACES SHALL ALWAYS BE REFRESENTEDBY
CONTINUATION FLAGS.

[}
ABSOCIATED WITH ANNOTATIONS.

| PIFING AND EQUIPENT, A FLOW

7. INSAFETY CLASS
FESTRICTION 18 REQUIRED IN 1 (N} NCH PIPING TO ALLOW
CLASS 1 TOSAFETY CLASS2.

TRANSITION FROM SAFETY
TYPIGAL FOR RESTRIGTION SHOWN BELOW-

(CeAlDBE)

REFERENCES:

A
B. P4 IDLEGEND DRAWING, ARP-GW HE.001
© API00 PLANT SYSTEM LIST, APP-GW.G0( 001

Figure 1.7-2 (Sheet 2 of 3)

Piping and Instrumentation Diagram Legend
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